Introduction: Urinary tract infections are one of the most frequent infectious complications during pregnancy [1], while acute pyelonephritis is the main non-obstetric reason for hospitalisation [2] [3] and septic shock in pregnant women. Objectives and methods: The aim of our study is to analyse the diagnostics and treatment of a 41-year-old pregnant woman with the most severe form of urinary tract infection-urosepsis. Case report: A 41-year old woman in the 12th week of pregnancy hospitalised at Intensive Care Unit (ICU) after urological intervention (JJ stent). On the first day after the intervention, the patient was diagnosed as having urosepsis. Scores: SOFA 14 pts, APACHE II 26 pts, SAPS II SCORE 61 pts. Second day in ICU: spontaneous abortion. Microbiological investigation: Escherichia coli-extended-spectrum beta-lactamase (ESBL+). Conclusions: A pregnant patient with a complicated infection of the urinary system ought to be treated in a multi-profile hospital, offering a possibility to consult doctors of various specialisations (urologist, gynaecologist, anaesthesiologist, nephrologist) as well as full access to a radiology laboratory, which will ensure the choice of appropriate and safe treatment for both the mother and the developing foetus.
Introduction
The anatomical and physiological changes which occur during pregnancy to ensure the optimal development of the foetus, predispose women to urinary tract infections (UTIs) [2] [4] [5] and nephrolithiasis. The dilatation of the urinary system, which progresses from the early stage of pregnancy (10th week), is attributed mainly to the mechanical compression on the ureters caused by the enlarging uterus, and in a lesser degree to the impact of hormones, most importantly progesterone [4] - [6] . Urinary tract infections are one of the most frequent infectious complications during pregnancy [1] , while acute pyelonephritis is the main non-obstetric reason for hospitalisation [2] [3] [7] and septic shock in pregnant women [1] .
The incidence of urinary tract infections in pregnant women is estimated at 0.3% -1.3% [4] [8] [9] , with the rate in the population of non-pregnant women of childbearing age being similar. The major difference concerns the incidence of cases in which asymptomatic bacteriuria and lower urinary tract infections progress to acute pyelonephritis [4] [6] [9] . About 15% -50% of cases of cystitis [9] and 20% -40% cases [8] of asymptomatic bacteriuria are complicated by upper urinary tract infections, observed in circa 2% of the pregnant women [2] [8] [9] . The classification of urinary tract infections takes into account risk factors such as: coexistent diabetes, anaemia, neurogenic bladder, vesicoureteral reflux, recurrent infections of the urinary tract before pregnancy, nephrolithiasis, previous urological interventions [2] [9] . When these occur, a UTI has to be considered as an infection with a high risk of complications, otherwise it is considered as an uncomplicated infection.
Etiological factors of urinary system infections in pregnant women do not differ from those for the population of non-pregnant women of childbearing age: in 80% -90% of cases, it is Escherichia coli, less frequent Klebsiella pneumoniae, Proteus mirabilis, Enterobacter species, Staphylococcus saprophyticus, Group B Streptococcus [6] [8] [9] .
The most severe form of infection is urosepsis, which can be defined as systematic inflammatory response syndrome (SIRS) in reaction to a progressing infection in the urinary tract [8] [10]- [12] . Severe sepsis is diagnosed when sepsis is associated with organ dysfunction [8] [10]- [12] , while in septic shock the above symptoms are so advanced that catecholamine treatment is necessary to maintain normal blood pressure [8] [10]- [12] . Refractory septic shock is diagnosed when the state of the patient does not improve in spite of more than 1 h of fluid therapy and pharmacological intervention [8] [10]- [12] . Urosepsis comprises circa 25% of all sepsis cases [10] . It is usually less severe than sepsis originating from other organs. In circa 5% of cases [10] it progresses to severe sepsis with a mortality rate of 20% -42% [8] [10] . The urological pathologies that are most commonly associated with cases of urosepsis in the literature are obstructive diseases of the urinary tract complicated by infection [8] [12] , the cause of which is primarily attributed to nephrolithiasis [8] [12] , before tumours originating in the urinary tract [12] and pregnancy [12] . Approximately 17% of all urosepsis cases develop after urological interventions [12] . The incidence of urosepsis in pregnant women is circa 5% [12] . The most common etiological factors for urosepsis are Gram-negative bacteria Enterobacteriaceae, although Pseudomonas spp., Grampositive bacteria and less frequent fungi may also play a role [8] .
Treating urosepsis involves initially empirical antibiotic therapy, usually with broad-spectrum antibiotics, covering the most common etiological factors, then, after obtaining urine culture results, modified into directed treatment. Supportive treatment involves: fluid therapy, oxygen therapy, catecholamines, steroids, dialysis therapy [8] [10] [11] [13] [14] . An important element of the treatment is to monitor the locus of infection, which often requires a surgical intervention. This may involve, among others, relief of retention in the pyelocalyceal system in the presence of obstruction in the urinary tract and abscess drainage [8] 
Diagnosing sepsis in pregnant patients may pose difficulties due to anatomic and physiological changes which may mask some symptoms and make it more difficult to interpret the results of diagnostic tests. Moreover, the response of the mother's body to the infection is changed and at the same time weakened by changes in the immunological system during pregnancy, which lead to natural immunosuppression allowing the optimal development of the foetus. Clinical observation in the first days of treatment is important due to a high risk of complications and bacteraemia episodes (circa 15% -20%) [1] , which can lead to severe complications threatening the life of the mother and the foetus. These include: low birth weight of the infant, preterm labour, increased maternal mortality rate, anaemia, hypertension, kidney failure, respiratory distress syndrome and sepsis [1] [3]- [5] [9] .
The aim of this paper is to prove that pregnant patients with complicated infections of the urinary system should undergo treatment in a multi-profile hospital, thus enabling a timely urological intervention and decreas-ing the possibility of severe complications threatening the life of both the mother and the child.
Case Report
We present a case of a 41-year-old woman in the 12th week of pregnancy who was hospitalised at the Urology Clinic and the Intensive Care Unit (ICU) of the Medical University of Warsaw Clinical Hospital with symptoms of left-side renal colic accompanied with symptoms of urinary tract infection. In the interview the patient reported having undergone surgical treatment at the age of 9 due to left-side vesicoureteral reflux. She was hospitalised for 3 days at the County Hospital, then she was transferred to a higher referral level institution on account of increasing inflammatory markers and persistent pains of a colicky character. Upon admission, the general condition of the patient was good; her cardiovascular and respiratory conditions were stable: blood pressure 105/70 mmHg, regular pulse 102/minute, temperature 36.6˚C. The patient reported minor dysuria symptoms and pain of a left-side renal colic character. Laboratory tests revealed significantly increased inflammatory markers: CRP 390 mg/L, procalcitonin 81 ng/mL, leucocytosis WBC > 20 G/l, moreover peripheral blood count revealed microcytic anaemia with low iron levels and thrombocytopenia 90 g/L. An ultrasonography of the abdomen performed in the first day of hospitalisation showed a 10mm calculus in the end part of the left ureter, accompanied by dilatation of the pyelocalyceal system on the left side and a potential double pyelocalyceal system. Due to high inflammation markers the empirical antibiotic therapy was broadened: Amikacin (1 G) was added to peracillin (4 G) + tazobactam (0.5 G) four times daily, while fluid therapy, diastolic-analgetic and antifebrile treatment were continued. No response or improvement in the clinical condition of the patient was achieved. Owing to the ineffectiveness of conservative treatment, at the end of the first day of hospitalisation it was decided that surgical intervention was necessary and URS was performed under general anaesthesia. During ureteroscopy the calculus was removed from the left ureter, a 9 Fr JJ stent was inserted in the pyelocalyceal system of the left kidney and bloody purulent urine was drained.
Several hours after the surgical treatment (2nd day of hospitalisation) the general condition of the patient worsened, showing symptoms of respiratory failure with tachypnea 30/min, tachycardia 136/minute and blood pressure 115/70 mmHg; in physical examination, crepitation was heard over the whole lungs; laboratory tests revealed further increase of the inflammation markers (CRP, PCT), progressing thrombocytopenia, coagulation abnormalities and increased lactate concentration. While pulmonary circulation was stable, chest X-ray revealed mottled densities extending from the hilum, corresponding to inflammatory changes. The presence of the densities was confirmed the following day by CT chest scan. On the second day of hospitalisation, the pregnant patient was transferred to ICU. Due to increasing hypoxemia (PO 2 47 mmHg) the patient required intubation and mechanical ventilation as well as infusion of catecholamines to aid the circulation system because of hypotension (RR 80/45 mmHg). On the basis of overall clinical picture and the results of additional tests urosepsis complicated by septic shock was diagnose, with severity assessed in the first day at the ICU with the following scores: 14 SOFA, 26 APACHE II, 16 SAPS II SCORE.
In the second day of the patient's stay at the ICU, spontaneous abortion took place, accompanied with heavy bleeding from the genital tract, which aggravated the previously observed anaemia, with Hgb falling to 77 g and Hct to 0.229 L/L, and required transfusion of 3u of packed red blood cells. Following gynaecological consultation, dilation and curettage was performed, and oxytocin and methergine were administered, which stopped the bleeding from the genital tract. Despite combined empirical antibiotic therapy, neither decrease in inflammation markers nor improvement in the general condition of the patient was achieved: she still had high fever up to 40˚C. After extended-spectrum beta-lactamase -positive (ESBL+) Escherichia coli was grown in blood and urine culture, the antibiotic therapy was modified into directed therapy, in accordance with the antibiogram results: peracillin + tazobactam and amikacin were discontinued, while cylastatyna + imipenem 0.5 G, four times daily, and Clindamycin 0.3 G three times daily, were introduced, obtaining a decrease in laboratory markers of the infection, the fever dropping to 38˚C. Follow-up ultrasonography of the abdomen did not show a dilatation of the pyelocalyceal system of the kidneys and the position of the JJ stent was correct. On the 5th day at the ICU the patient was extubed and the infusion of catecholamines was discontinued. Within the following days of hospitalisation her cardiovascular and respiratory conditions were stable. On the 7th day she was transferred to the Urology Clinic for further treatment. Within the following days of hospitalisation further decrease in laboratory markers of the infection was observed and the general condition of the patient improved. Six weeks later, JJ stent was removed and the patient was recommended for periodic urological examination. Laboratory data are shown in Table 1 . 
Discussion
Active diagnosing and instant treatment of urinary tract infections during pregnancy are important elements of care in pregnant patients, preventing severe complications threatening the lives of both the mother and the developing foetus. Particular attention and intensive care should be devoted to pregnant women with complicated infections of the urinary system where a delayed application of directed antibiotic therapy or postponed surgical intervention, if it is necessary, may result in initiating a systemic inflammatory response syndrome cascade, including septic shock. The above described case of the pregnant woman confirms the fact that treating urinary system infections, especially the ones that are from the outset diagnosed as complicated, should be aggressive from the very beginning and conducted during the first days of hospitalisation. This increases the chances for a quick intervention in the case the initial antibiotic therapy is inefficient and additional factors, possibly requiring surgical treatment, appear. The described pregnant woman, apart from a vesicoureteral reflux treated in her childhood, had an additional acute pyelonephritis risk factor, namely nephrolithiasis. Altogether these factors contributed to the dramatic ending of the urinary system infection: septic shock and miscarriage. A pregnant patient with a complicated infection of the urinary system ought to be treated in a multi-profile hospital, offering a possibility to consult doctors of various specialisations (urologist, gynaecologist, anaesthesiologist, nephrologist) as well as full access to a radiology laboratory, which will ensure the choice of appropriate and safe treatment for both the mother and the developing foetus.
In the described case, the 41-year-old woman was treated for the first three days in a hospital which did not have a Department of Urology. For that reason, removing obstruction in the urinary tract through an appropriate surgical intervention was probably delayed, thus preventing a successful treatment of the infection.
The method of choice for the treatment of pregnant women with renal colic is conservative one [4] [9] [15]- [18] consisting of rehydration, analgesic and muscle relaxant treatment, and, in the case of urinary tract infection accompanying the renal colic, additional antibiotic therapy. This procedure allows for a spontaneous passage of calculi in 65% -85% of patients [4] [9] [14] - [18] .
Invasive treatment is applied in case of pharmacotherapy failure, ureter obstruction causing extrarenal renal failure, urosepsis, hydronephrosis in one kidney, renal colic inducting preterm labour [4] [16] [18] . As a rule, the treatment involves temporary urinary diversion with JJ stent or percutaneous nephrostomy, while the ultimate invasive treatment is delayed until the postnatal period. A surgical method alternative to temporary urinary diversion treatment in treating urolithiasis during pregnancy is ureteroscopy (URS) [4] [14] [17]- [19] , which is performed in the described case. This method combines both a diagnostic and therapeutic value [5] [17]- [19] . Numerous studies on URS in pregnancy prove that it is a safe and effective method of treating urolithiasis in pregnant women in every trimester of pregnancy and the complications incidence is largely dependent on the operator's experience
The incidence of complications from URS carried out during pregnancy is similar to that in non-pregnant patients [9] [17] [20] . ESWL and PNL are contraindicated during pregnancy [16] - [18] [20] .
On the basis of the case report it can be concluded that decisions on surgical interventions should be made without excessive delay in cases when obstructive diseases of the urinary tract are complicated by infection.
It should be mentioned that in the case of an already developed severe infection of the urinary system, the inflammatory reaction can be aggravated by surgical interventions performed in order to relieve retention in the urinary system in the presence of obstruction, as it creates a risk of an additional load of infectious agent into the blood [8] . Such was the case of the patient described above.
Considering the high mortality rate of circa 20% -40% for severe urosepsis [8] , the difficulties in predicting its course and lack of unambiguous guidelines regarding the optimal time for introducing surgical intervention, it is most vital to prevent the illness from occurring by early and appropriate treatment of urinary tract infections and dysfunctions.
Pregnant women with a history of urological disease before pregnancy require particular attention and care so that early and appropriate treatment of urinary tract infections is ensured. In the presence of additional risk factors, patients should be treated in a hospital which offers a possibility of quick surgical intervention. Such procedures allow avoiding complications threatening the life and health of both the mother and the developing foetus.
